Oligomerization of daptomycin on membranes.
Daptomycin is a lipopeptide antibiotic that kills Gram-positive bacteria by membrane depolarization. While it has long been assumed that the mode of action of daptomycin involves the formation of membrane-associated oligomers, this has so far not been experimentally demonstrated. We here use FRET between native daptomycin and an NBD-labeled daptomycin derivative to show that such oligomerization indeed occurs. The oligomers are observed in the presence of calcium ions on membrane vesicles isolated from Bacillus subtilis, as well as on model membranes containing the negatively charged phospholipid phosphatidylglycerol. In contrast, oligomerization does not occur on membranes containing phosphatidylcholine only, nor in solution at micromolar daptomycin concentrations. The requirements for oligomerization of daptomycin resemble those previously reported for antibacterial activity, suggesting that oligomerization is necessary for the activity.